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PREFACE

This guideline is intended to aid applicants in the preparation of PMAs for
cochlear inplants in adults at |east 18 years of age. The guideline
describes the kind of information needed to allow the agency to
eval uate the safety and effectiveness of these devices in adults. In
addi ti on, an appendi x to the guideline provides information regardi ng
patient informed consent and postnarket surveill ance.

Previ ous gui dances (drafts) for preparation of PMAs for cochlear inplants in
adults was nade available in 1986 and 1988. Al so available fromthe
agency is the PMA Approval ©Manual which covers the arrangenent and
content of a PVMA in detail.

VWher ever possible, an application should follow the guidelines presented
here and provide an expl anation of any om ssion to avoid unnecessary
guestions fromthe Center. The subm ssion of PMAs which contain al
necessary information will expedite the review and approval of these

applications.

If there are any questions or conments concerning this guideline, please
contact Celeste F. Bove' or Jane Yurawecz, Division of OB-GYN, ENT and
Dental Devices, Ofice of Device Evaluation, Center for Devices and
Radi ol ogi cal Health (HFZ-470), Food and Drug Administration, 1390
Piccard Drive, Rockville, Maryland 20850, tel ephone (301) 427-1230.
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l. Cover Page
A.  Name and address of applicant

B. Signature of applicant or authorized representative in
the United States

Classification (generic) name of the device if applicable
Devi ce trade nane

Model nunber of the device if applicable

mm o 0

I dentifying nunbers of all |INDs, NDAs, |DEs, PMAs, PDPs,
recl assification petitions, or 510(k)s previously submitted
for this device

o

I ndi cations for use
H. Nane and address of manufacturing site(s)

l. Dat e when manufacturing site(s) will be ready for
i nspection or date of |atest FDA inspection

J. Envi ronment al | npact
1. G ai m of categorical exclusion

2. If no claimof categorical exclusion, include an
envi ronnent al assessnent

1. Tabl e of Contents

A Vol umre and page nunber of each itemreferred to in the table of
contents
B. Separate sections included for nonclinical |aboratory studies and

clinical investigations involving human subjects

C. In at | east one copy, identify any information believed to
be trade secret or confidential commercial or financia
i nformation. Although identification of the information is
required in only one copy, the confidential information nust be
included in all copies of the PMA. Submit six copies of each
original PMA and three copies of each amendnent or suppl ement.
Addi ti onal copies may be requested by FDA if needed for advisory
panel review



Sunmmary of Safety and Effectiveness

I ndi cations for use

The description of the device including an explanati on of how the

devi ce functions, the technique for coupling signals across or

t hrough skin to i nplanted conponents, the basic scientific concepts

which forma basis for the device, the physical characteristics of

the device, the contraindications for the device, the chem ca

identities of the materials used in the device and their potenti al

toxicity including carcinogenicity

A description of alternate practices and procedures (i.e.

prost heses i ncl udi ng approved cochl ear inplants, or aids for the

profoundly hearing inpaired individual) and the relative risks and

benefits of each

Marketing history of the device

Possi bl e and/ or probabl e adverse effects of the device

Summary of studies

1. Abstracts of any other data, information or report described
in the PMA which relates to safety and effectiveness (21 CFR
814.20(b) (8)(ii))

2. Sunmaries of the results of the nonclinical |aboratory studies
and clinical investigations

a. Sunmmary of the nonclinical |aboratory studies
(1) paraneters and | ength of study(ies)
(2) nunber of devices anal yzed

b. Sunmmary of the clinical investigations
(1) patient inclusion and exclusion criteria
(2) study popul ation
(3) study period

(4) safety and effectiveness data



(5)

(a) a table of all investigators and nunber of
i nvestigational subjects

(b) nature of the study (e.g., single-blind, with
repeat ed nmeasures on a single subject)

(c) a table specifying the age of each subject in
the study and the totals in each group

(d) alisting of each claimwth a summary of the
evi dence for each claim(indication for use)
cited in the labeling (The results by claim
shoul d be given either by conbining the results
of equival ent types of studies done or by
citing the results of other well done studies
separately and then drawi ng a concl usion.)

(e) an assessnent of the conparability of treatnent
groups (e.g., categorized by prelingual
postlingual, borderline) for each rel evant
basel i ne variable or rel evant conbi nati on of
vari abl es (includi ng denmographic, age, risk
factors, etc.), by the use of tables, graphica
presentation, and other appropriate statistica
t echni ques

the section on adverse reactions and conplications
with a summary table for each type of adverse
reaction, side effect, injury, toxicity,
carcinogenicity, or sensitivity reaction (The

i nci dence and severity of each adverse reaction or
ef fect should be specified and a statenent included
as to whether the applicant considers the adverse
reaction or effect to be significant or not. The
tabl es shoul d include the age of each subject, and
the investigator's name, with a reference to the
vol ume and page nunber in the application and any
docunents incorporated by reference where the
conplete data and reports may be found. For each
adverse reaction or effect, it should be



stated how this information is contained in the
| abeling, e.g., as a contraindication, warning,
precauti on or adverse effect).
(6) patient discontinuation
(a) explanation
(7) patient conplaints
(8) device failures and replacenments (i.e., howdid it
fail, what conponent failed, nature of the
repl acenent if done, was there a cochl ear
reinsertion?)
(9) statistical analysis of the investigations
(10) contraindi cati ons and precautions
(11) other information as appropriate
Concl usions drawn fromthe studies
1 Di scussion of valid scientific evidence (21 CFR 860.7)
2. Di scussion of data on safety and effectiveness
3 Ri sk/ benefit anal ysis

4. Di scussi on of postapproval studies or surveillance, if needed

V. Device Characteristics and Manufacturing Section

A

Description of device including pictorial representations and an
engi neering description of operation at the circuit |evel

Description of each of the functional conponents or ingredients of
the device if the device consists or nore than one physica
conponent or i ngredient

1. A conplete set of electrical schematics
2. Det ai |l ed drawi ngs and descriptions of all conponents
3. Rationale for the design with references to rel evant

literature



4. El ectrical specifications and, where appropriate, references
to |l aboratory testing that established these specifications
5. Desi gn characteristics
a. System frequency response, referred to the input
b. Characteristics of the stimulus (frequency, waveform
anplitude) and rel ationship of the stinulus to the input
audio signal (i.e., Wuat is the transfer function?)
C. Desi gn provisions to avoi d excessive stimulation
(including the effects of el ectromagnetic interference)
d. Means of attachnent of external connector or transmitter
and the effects of hair and varying skin thickness
e. Description of user controls and audi ol ogi cal equi prent
used in conjunction with device
f. Active el ectrode(s) shape and di nensi ons incl uding the
t hi ckness of the el ectrodes, characteristics of the
el ectrode, dinensional tolerances, effective surface
area, and resultant maxi num charge density per phase.
g. Description and inplant site of reference or return
el ectrode
6. Description of radiopacity or other neans of the |ocalization

of the inplanted conponents

Description of the properties of the device relevant to the

di agnosi s,
or conditi

treatnment, prevention, cure, or mtigation of a disease
on (including a statement regarding inability of patients

to undergo MRI)

Description of the principles of operation of the device

Description of the nmethods, facilities, and controls used in the
manuf act ure, processing, packing, storage, and installation of the

devi ce



The Il ocation of the manufacturing facility(ies) with the
street address and other appropriate directions and the
est abl i shnent registration nunber (if applicable)

A description of the organization of the firmincluding
assignment of responsibility (see 21 CFR 820.20, 820.25)

A description of the physical plant(s) including environnental
control s having an effect on the device (see 21 CFR 820. 25,
820. 40, 820.56) and an environnental assessnent as required
under 21 CFR 25.55 and, when requested by FDA, an

envi ronnent al inpact statement neeting the requirenments of 21
CFR Part 25

A description of manufacturing equipnent directly invol ved
wi th production of the device (see 21 CFR 820.60, 820.61)

A description of the control systemfor conponents (see 21 CFR
820. 80, 820.81)

A description, including a flow chart, of the manufacturing
process and quality control procedures including standards for
acceptance or rejection (see 21 CFR 820.100, 820.101, 820.115,
820. 116)

a. The manufacturing docunentation of the inplant unit with
conpl ete manuf acturing process specifications, assenbly
i nstructions and manufacturing assenbly draw ngs for each
stage, from subassenbly to final assenbly, with ful
traceability of the product (Simlar docunmentation should
be supplied for top assenbly stage of any noni npl ant ed
system conponents.)

b. Dupl i cate manufacturing assenbly draw ngs under sections
IV.A. and B. unless the applicable drawi ngs are
referenced (Cross references between schematics and
assenbly drawi ngs should be listed if they are not given
on the draw ngs.)

The details of mxing, formng and curing, including the
materials, sources of the materials, and percentage
conposition of the materials used in the device

Assessnment of the uniformty of the conponents in the
conpl et ed devi ces and the procedures for quality control



9. A description of packaging, sterilization, and |abeling
controls (see 21 CFR 820.120, 820.121, 820.130) (For a
sterile device, the applicant should include a description of
sterilization procedures including the nethod of
sterilization, validation, and pyrogenicity testing and
results.)

10. A description of holding, distribution and installation
controls (see 21 CFR 820. 150, 820.151, 820.152)

11. A description of finished device inspection procedures
(see 21 CFR 820. 160, 820.161, 820.162)

12. A description and | ocation of device records (see 21 CFR
820. 180, 820.181, 820.182, 820.184, 820.185, 820.195 820.198)

V. Per f or mance St andar ds

A

Meets section 514 performance standard (G ve nane of standard
justify any deviation.)

B. Meets Radi ation Control for Health and Safety Act (42 U S.C. 263)
standard (G ve name of standard; justify any deviation.)
C. Meets voluntary standard (G ve nane of standard; justify any
devi ation.)
VI. Technical Sections
A Noncl i ni cal |aboratory studies: including a statenent whether each

noncl i ni cal study was conducted in conpliance with Good Laboratory
Practice for Nonclinical Laboratory Studies, 21 CFR Part 58 (If
not, give a brief statenent of the reason for the nonconpliance.)

1. M cr obi ol ogi ca

2 Toxi col ogi ca

3. I mmunol ogi ca

4 Bi oconpatibility

a. Bi oconpatibility studies on all materials which are in
direct contact with the body, especially the inplanted
conmponent s



b

Description of the electrode material and its electrica
characteristics when in contact with tissue

5. Stress

6. Wear

a.

Engi neering tests performed and the results relative to
material properties as well as to design and rationale

The physical properties of the inplanted devices after
prol onged exposure to the biol ogical environnent (This
study should include a sufficient nunber of devices, one
per animal, inplanted into the cochlea of suitable aninal
nodel s for sufficient lengths of tinme (i.e., tine
sufficient to provide reasonable confirmation of al

cl ains about effectiveness or safety. In-vitro
physi ol ogi cal nodel testing can be perforned in place of
an ani mal study provided the bioconpatibilities of the
materials in the inplanted device have been
denonstrated.)

The systemreliability with assessnent both predictively
and retrospectively (Predictive techniques include

tol erance analysis, fault tree analysis, failure nodes
and effects analysis (FMEA) and nmean time between failure
(MIBF) prediction. Retrospective techniques include
denonstrations of reliability through environnmental and
accelerated stress tests as well as FMEA and fault tree
anal yses of actual in-vivo and in-vitro failures. Design
revisions that result fromthe systemreliability

anal yses shoul d be discussed. Particular attention
shoul d be given to failures that could injure the
patient, create excessive noise or disconfort, or require
correctabl e surgery. Software system and safety shoul d
be di scussed in detail.)

(1) A discussion of the techniques for predicting and
testing the in-vivo reliability and stability of
i npl ant ed conponents should be included. 1In this
regard, the sponsor nust set forth the rational e and
test data that support his selection of electronic
conponents, electrode materials, |ead material s,
joining nmethods and sealing techni ques intended to
prevent or retard deterioration, such as corrosion
aging, etc., of inplanted circuit conponents.
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(2) To sunmarize, the reliability analysis should
address predictive anal yses as descri bed above wth
speci al enphasis on met hods and data used in FMEA
and tol erance anal ysis and on determ nation of FMEA
categories, and retrospective nethods as descri bed
above with special enphasis on nmethods and data used
to evaluate in-vitro reliability of inplanted
conponents and on environnmental test nethods and
results for noninplanted conponents.

life

O her appropriate testing as necessary

a.

El ectrode insertion (histopathol ogi cal assessment of the
mechani cal effects of electrode insertion into the

cochl eae of tenporal bones of cadavers including the
amount of difference in insertion of electrode in
cadavers verses tenporal bones)

Characterization of the | evel and duration of stinulation
wi th evidence of the safety of these levels

Measurenent of DC | evels (including neasurenent of the
i mbal ance of the biphasic charge)

El ectromagnetic susceptibility testing

El ectrical isolation features for percutaneous devices
Envi ronnental tests (e.g., dry heat, cold tenperature,
hermeticity, free fall, thermal cycling, vibration inpact

shock, electrode weld tests, electrode stretch and fl ex
tests, failure node anal ysis)
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g. Cochl ear hi st opat hol ogy (performed on tenporal bones of
deceased patients when possible)

h. Ani mal studies in addition to the study described under
VI.A 6.b. above (Include the protocol, the objective of
t he study, the experinental design and nethod of
perform ng the study, the type and nunber of aninmals used
for studies of intracutaneous irritation, systemc
toxicity, intramuscul ar inplantation, sensitization
pyrogenicity, and assessnment of danage to the periphera
and central auditory systens, the tinme span of the
studies, and in-vitro testing of cytotoxicity, henolysis,
and cell growth inhibition. Provide an analysis of the
data, and a description of any nodifications made on the
basis of this testing.)

I ncl ude a statenment whether each nonclinical study was conducted in
conpliance with Good Laboratory Practice for Nonclinical Laboratory
Studies, 21 CFR Part 58. If not, explain the reason for the
nonconpl i ance.

Cinical Investigations

The clinical investigation is intended to include a controlled
clinical trial designed to denonstrate safety and effectiveness.
The nunber of patients should be based on and support the

hypot heses/cl ains that the sponsor wi shes to test. The study mnust
have at | east two investigators at different |ocations each with a
sufficient nunmber of patients. These trials should nonitor
patients closely with 100 percent followup or with a detailed

expl anation required for any Toss of followup. They should be
conducted by investigators who are experienced with otologic mddle
ear surgery, aural habilitation/rehabilitation, and audi ol ogi ca
testing. The mnimmlength of foll owup should be two years
postinpl ant and a statistically significant nunber of the patients
shoul d be followed for three years.

I nvestigations of this nature are to be conducted in such a way
that the participating subjects or patients are exposed to the

| east possible risk consistent with the anticipated benefits. Each
pati ent must be advised that an investigational device is being
used and informed consent nust be executed by the patient. Patient
i nformation and consent should follow FDA Cui delines on Infornmnmed
Consent - 21 CFR Part 50.
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The applicant shall state whether the studies were conducted in
accordance with the requirenents of 21 CFR Part 52
(sponsor/monitor), Part 54 (clinical investigations), Part 56
(institutional review boards), Part 812 or 813 (investigationa
device exenptions). |If, after the effective dates of these parts,
any studies were not conducted in conpliance with these parts, an
expl anati on of the differences between the procedures foll owed and
those required by these parts shall be included.

A clinical study nmust be repeated each tine a device is changed
significantly (i.e., a change that would alter the safety and/or
ef fecti veness of the device) or a new prototype devel oped, unless
wai ved by the review committee. A newtrial is not required for

m nor nodifications, these changes should be incorporated into the
current trial

1. Cinical protocols:

a. Prei npl ant assessnent

(1) A conplete presurgical nedical exam nation
i ncluding: a preoperative history, an otol ogic
eval uation with tenporal bone radiology (i.e., high
resol ution CT scan), and whether tinnitus is
present, including a definition of tinnitus

(2) A conpl et e audi ol ogi cal test battery under
ear phones, i.e., puretone air and bone conduction
threshol ds for each ear, tolerance |levels, acoustic
i mm ttance measurenents, speech detection threshol ds
and ot her communi cative nmeasures such as
speechreadi ng, environnental sounds, and the MAC
battery (The follow ng frequencies should be
i ncl uded for puretone air conduction testing: 250,
500, 1000, 2000, 4000, and 8000 Hz; if there is a
positive response at 8000 Hz, test 10,000 and 12, 000
Hz) .

(3) Soundfi el d audi ol ogi cal assessnent in both aided and
unai ded conditions, i.e., warble-tone threshol ds
(250, 500, 1000, 2000, 4000, and 8000 Hz), tol erance
| evel s, real ear nmeasurenments, speech detection
t hreshol ds, and comuni cative tests, e.g., MAC
Battery, speechreadi ng, environnental sounds, speech
recogni tion and di scrimnation
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(4) Counseling for each patient, with the use of an
i nterpreter when the patient is know edgeabl e i n nanua
communi cati on

(5) Evaluation of communication ability by self and/or
others (i.e., clinician, layman) using a nunerica
rating scale of abilities

(6) Educational assessnent/counseling if appropriate to
age and ability |evel

(7) Psychol ogi cal and/or neuropsychol ogi cal eval uation
of patient

Posti npl ant assessnent

(1) Frequency of evaluation, length and frequency of
followup (including the tine course frominpl ant
surgery to post-inplant tuning)

(2) Counseling (as in preinplant condition)

(3) Psychophysical testing, (e.g., electrode threshold,
| oudness scaling, electrode pitch ranking)

(4) Electrical nmeasurenents for inplants with a
per cut aneous connecti on

(5) Assessment of device reliability

(6) Speech-processor evaluation (relevant to preinpl ant
protocol, i.e., warbletone thresholds, ML, speech
tests, environnental sounds)

(7) Medical evaluation (see preinplant eval uation)

(8) Conplete audiol ogical testing under earphones (see
prei npl ant eval uati on)

(9) Soundfield audiol ogi cal eval uation (see preinplant
eval uati on)

(10) Educational assessnent/counseling if appropriate to
age and ability |evel
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(11) Rehabilitation program including | ength and
frequency of rehabilitation and integration with
patient's educational program (if appropriate)

(12) Eval uation of conmunication ability relevant to
prei npl ant eval aution (e.g., speechreading with and
wi t hout the processor, speech tracking)

(13) Controlled studies specifying the nature of controls
to be used (e.g., conparison to established nornms of
simlar subjects process, single subject repeated
desi gn)

Nunber of investigators and subjects per investigation

a.

The investigators should be know edgeable in the areas of
ot ol aryngol ogy and audi ol ogy and be experienced in m ddle
ear surgical procedures.

In addition to a certified otol ogi st, experienced in

m ddl e ear surgical procedures, there should be a
certified audi ol ogi st and speech-| anguage pat hol ogi st or
aural rehabilitationist on the team

Study popul ation, including the distribution of relevant

vari abl es

a. Concom tant therapy and special education, e.g., hearing
aid use, aural habilitation, use of tactile devices

b. Nunbers of patients in experinental and, when used,
control groups

C. Age distribution

d. Eti ol ogy of deafness

e. O her pertinent variables, e.g., educational history,

audi ol ogi cal history, age at onset of deafness (including
manner of determ ning age of onset)
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Subj ect selection criteria (including a description of, and
rationale for, any deviation fromthe patient inclusion
criteria)

a. A profound sensorineural hearing inpairnment (i.e.
greater than 90 dB HL) in each ear as determ ned by
obj ective hearing tests

(1) Puretone procedures, including the test frequencies:
250, 500, 1000, 2000, 4000, and 8000 Hz; if there
is a positive response at 8000 Hz, test 10,000 and
12,000 Hz

(2) \arbl etone procedures, including the test
frequenci es: 250, 500, 1000, 2000, 4000, and 8000
Hz

b. GEneraI'suitabiIity for inplantation including an
assessnent for intellectual and psychol ogi cal adequacy

C. Inability to derive benefit froma strong/ high gain
hearing aid

d. No contraindications to placing the electrode array in
the cochlea or the receiver/stimulator in the skull (as
det erm ned by radi ography and/or an equival ent procedure)

e. No contraindi cati ons for undergoing inplantation surgery
(e.g., absence of cochlea, active infectious process)

f. Absence of a functioning cochlear inplant in either ear
(This elimnates bilateral inplantation and
rei mpl antati on, except for failure of the device.)

St udy peri od

Safety and effectiveness data

Adver se reactions and conplications (including a description
of each individual adverse reaction and/or conplication)

Pati ent di scontinuation
Pati ent conplaints

Device failures and replacenments (including conplete failure
anal ysis report for each device failure)
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11. Tabul ations of data fromall individual subject report formns
12. Copi es of subject report forns for each subject who did not
conpl ete the investigation
13. Results of statistical analyses of the clinica

i nvestigations (including the statistical nethodol ogy and

rationale for each test and/or references and/or formnulas for

each met hodol ogy and a description of and explanation for any
devi ati ons fromthe nethodol ogy)

a. In order to determne the effectiveness of the device,
this study should include a sufficient nunber of patients
and conplete followup at regular intervals.

b. The anal ysis of the data should be done by the success or
failure rate and the conplication rate.

14. Contrai ndi cations and precautions

a. The use of cochlear inplants is contraindicated in
patients in whom deafness is due to | esions of the
acoustic nerve or central auditory pathway or the
presence of an active infectious process of the mddle
ear.

b. Use of cochlear inplant is contraindicated in patients
whom pr eoper ati ve radi ographi c evidence indicates the
absence of cochl ear devel opnent.

15. Any other appropriate information (explain)

a. A summary table specifying duration of followup for each
subject in the investigation

b. A statenment as to why a study was discontinued, if it
was, or a statenment that it is continuing, if such is the
case

C. The nmet hods used to elimnate bias on the part of the
subj ects or investigators

16. Was this investigation conducted under an |DE and
in conpliance with 21 CFR Part 812, Investigational Device
Exenpti ons?
VII. One Investigator
Single investigator studies for cochlear inplants will not be
accept ed.
VII1.Reports and O her Information
A Bi bl i ography of all published reports not submtted under 21 CFR

814. 20(b) (6), whether adverse or supportive, that concern the
safety and effectiveness of the device

Identification, discussion and analysis of any other data,
i nformation or report (foreign or donestic) relevant to an
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eval uation of the safety and effectiveness of the device

Copi es of any published report or unpublished information if FDA or
an FDA advi sory conmmittee requests

es
if requested by FDA, one or nore sanples of the device

i ng

Submit copies of all proposed | abeling. Include instructions for
installation and any information, literature, or advertising that

constitutes |abeling under section 201(m of the Federal Food,
Drug, and Cosnetic Act.

Labeling for the device (Draft |abeling should be prepared using
the following format, order, and section headi ngs:

DESCRI PTI ON, | NDI CATI ONS AND USAGE, | NFORVATI ON FOR USE,
CONTRAI NDI CATI ONS, WARNI NGS, PRECAUTI ONS, ADVERSE EFFECTS, and
where necessary, REFERENCES. |If there are not known
contrai ndi cati ons, warnings, precautions, or adverse effects, the
| abel i ng shoul d indicate "none" or "none known" under each of the
headi ngs. The | abeling nmust state whether the device is to be
restricted (21 CFR 801 and 899).

1. Labeling must clearly state that the patient will be unable to
undergo magnetic resonance imaging (i.e., M) after
i npl ant ati on.

2. Label i ng shoul d i nclude the benefits and risks of other
approved cochl ear inplant methods and of other recognized
conmuni cati ve net hods and devi ces such as cued speech, hearing
aids, and tactile aids.

Sur gi cal manua

Audi ol ogi st manual
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Patient infornation

Pronmotional material, witten or other, if requested by FDA

Envi ronnment al Assessnent

A
B
O her
A
1
2.
Appendi x
A

If claimng a categorical exclusion, information to justify the
excl usi on

An environnental assessnent

I nf or mati on

Col or additive petition (only when applicable)

If not included in the PMA, has a color additive petition been
submtted to the FDA Center for Food Safety and Applied
Nutrition?

I ncl uded as a separate volune of the PMA

Patient informed consent (for cochlear inplant studies) nmust be
consistent with 21 CFR Part 50 and shoul d i ncl ude:

1
2.

A statenment describing the device and its functions

The possible loss of any residual hearing in the inplanted ear
as a result of the surgery

The benefits and risks of other approved cochl ear inplant
nmet hods and of other recogni zed conmuni cative nmethods and
devi ces such as cued speech, hearing aids, and tactile aids

The potential risks, as well as the benefits, of cochl ear
prostheses in general and the risks of the particular type of
cochl ear inplant under evaluation such as a |unp behind the
ear, electrical or nmechanical failure of the device requiring
its renoval, a nunbness or stiffness about the ear, injury to
the facial nerve, taste disturbances, perilynph or
cerebrospinal fluid | eakage, revision/reinsertion, tinnitus,
vertigo, infection, blood or fluid collection at the site of
surgery, facial twitch, neningitis, recognized potenti al

probl enms of prol onged anest hesi a

The possibility that it may be necessary to renpve the device
and/or utilize other methods in an attenpt to regain hearing
(include risks of revision/reinsertion)
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6. The inability of the patient to undergo nmagnetic
resonance imaging (i.e., M) after inplantation

7. The potential risk of further degeneration of nerve cells,
calcification, bone growth, and long-termeffects on the
central nervous system

8. A stipulation that the patient should al so be advised that he
or she nust agree to remain in conmunication with the
i nvestigator or the manufacturer, with no tine limt, in order
that the | ong-term success or failure of the device may be
det er mi ned

9. The possibility that stinulation of the auditory nerve could
have severe limtations in transmtting speech information

Post mar ket surveill ance

Post mar ket surveillance may be needed for cochl ear prostheses for a
nunmber of reasons.

1. The possibility of defects in the manufacture of a
particular "run" or |ot of devices, necessitating the |ocation
of patients

2. The possibility that hazards during extended use are
di scovered at sone future date

3. The possibility that stinulation of the auditory nerve could
have severe limtations in transmtting speech information
(long term speech testing is inportant to assess benefit)

4. The possibility of the corrosion of the el ectrode
5. The long-termeffects on the central nervous system
6. The possibility of adverse effects of electrical stimulation

on the function of the auditory nerve fibers
7. The potential for organisns to pass fromthe skin surface (in
t he case of percutaneous connections) or fromthe mddl e ear
to the cochl ea which can cause a life-threatening infection
8. The possibility of calcification and new bone formation

9. The possibility of facial twtching
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10. The possibility of the influence of the mechanica
properties of electrode arrays on inplantation performance

In order to locate all the cochl ear prostheses, the manufacturer is to
keep records of regional distribution and final distribution (e.g.

i ndividual clinics or hospitals). |In the event of recall or the need to
survey the incidence of adverse reactions, the manufacturer will provide
this information to the FDA. In addition, the manufacturers wll

provide FDA with the total nunmber of prostheses distributed yearly. The
manuf acturer shoul d conduct an adverse reaction reporting systemin
order to actively solicit adverse reactions from physicians and
hospitals. The manufacturer should provide educational information for
the use of cochlear inplant devices to the physicians and hospitals.



